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DETAILED ACTION 

Election/Restrictions 

Applicant's election of claims 1-3, 5-7, 9-15 and 27-28 in the reply filed on February 23, 
2005 is acknowledged. Because applicant did not distinctly and specifically point out the 
supposed errors in the restriction requirement, the election has been treated as an election 
without traverse (MPEP § 8 1 8.03(a)). 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S. C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 5, 7, 14 and 28 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 5 recites an unclear limitation of "fill polysilicon that has been enhanced by 
implantation." 

Claim 7 recites an unclear limitation of "said first polysilicon layer is enhanced by angled 
implantation and has a thickness dimension conforming to the sidewalls of the dielectric region 
_-to prevent said region -from becoming-filled-completely,"— The figures of the instant invention 
show that the trenches are filled completely. 

Claim 14 and 28 recite an unclear limitation of "the first layer of polysilicon is implanted 
by angled implantation and has a thickness dimension conforming to the walls of the 
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dielectric-coated at least one trench to prevent complete filling of the at least one trench." The 
figures of the instant invention show that the trenches are filled completely. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 9-10 and 12 are rejected under 35 U.S.C. 102(b) as being anticipated by Ando (JP 
08-032030). 

Regarding claim 9, Fig. 1 of Ando shows an integrated resistive structure, comprising: 
at least one trench formed in a semiconductor substrate [1] to have a depth greater than a 
depletion region; 

a dielectric layer [3] formed of a dielectric oxide [silicon oxide; Example paragraph 
0019] entirely coating all walls of the at least one trench; and 

a polysilicon region [4; a doped polysilicon] filling the at least one trench to be isolated 
dielectrically from the semiconductor substrate, the polysilicon region having at least a portion 
that is doped. 

Regarding claim 10, Fig. 1 of Ando shows the dielectric layer has vertical and horizontal 
dimensionsthat are greater than vertical and- horizontal dimensions-of the polysilicon region 
(abstract). 



Application/Control Number: 10/729,721 Page 4 

Art Unit: 2811 

Regarding claim 12, Fig. 1 of Ando shows the polysilicon region includes a doped 
surface region through forming doped polysilicon. 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1, 5, 7, 1 1 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ando in view of Hashimoto (Us 5856702). 

Regarding claim 1, Fig. 1 of Ando shows a resistive structure [7] integrated in a 
semiconductor substrate [1], comprising: 

a trench lined with dielectric material [3] to form a dielectric trench; and 

a polysilicon region [4], at least a portion of which is doped, the polysilicon region 
completely surrounded by the dielectric trench so that the resistive structure is isolated 
electrically from other components jointly integrated in the semiconductor substrate, and the 
dielectric region having a width that increases along the resistive structure in which a voltage 
drop increases (Abstract). 

Fig. 1 of Ando shows the most aspect of the instant invention except "wherein portions of 
the dielectric trench are formed with a plurality of trenches distributed about the polysilicon 
region to form a single dielectric region." Fig. 6 of Hashimoto shows a resistive structure 
wherein portions of the dielectric trench [12] are formed with a plurality of trenches [areas 
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covering the slots 14A-C] distributed about the poly silicon region [16] to form a single dielectric 
region. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to incorporate the teachings of Hashimoto to the device of Ando in order to have portions of the 
dielectric trench formed with a plurality of trenches distributed about the polysilicon region to 
form a single dielectric region to reduce the area dimension of the device. 

Regarding claim 5, insofar as understood, Fig. 1 of Ando shows the trench is filled with 
the doped polysilicon region [4]. Also note that "by implantation" is a process designation, and 
would thus not carry patentable weight in this claim drawn to a product. See In re Thorp, 227 
USPQ 964 (Fed. Cir. 1985). 

Regarding claim 7, insofar as understood, Fig. 1 of Ando shows said first polysilicon 
layer is enhanced by angled implantation and has a thickness dimension conforming to the 
sidewalls of the dielectric region. Also note that "by angle implantation" is a process 
designation, and would thus not carry patentable weight in this claim drawn to a product. See In 
re Thorp, 227 USPQ 964 (Fed. Cir. 1985). 

Regarding claim 11, Fig. 1 of Ando shows the most aspect of the instant invention except 
"the polysilicon region has a T-shaped cross-sectional configuration with a stem portion filling 
-the at least one trench-and a. cap portion covering the^at least one^trench and overlapping a 
portion of a top surface of the silicon substrate on each side of the at least one trench." Fig. 2 of 
Hashimoto shows a resistive structure wherein the polysilicon region has a~T-shaped 
cross-sectional configuration with a stem portion filling the at least one trench and a cap portion 
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covering the at least one trench and overlapping a portion of a top surface of the silicon substrate 
on each side of the at least one trench. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to incorporate the teachings of Hashimoto to the device of Ando in order to have the polysilicon 
region having a T-shaped cross- sectional configuration with a stem portion filling the at least one 
trench and a cap portion covering the at least one trench and overlapping a portion of a top 
surface of the silicon substrate on each side of the at least one trench to lower resistivity. 

Regarding claim 15, Fig. 1 of Ando shows the most aspect of the instant invention except 
"a plurality of trenches coupled together electrically by metallization." Fig. 5 of Hashimoto 
shows a plurality of trenches [slots 14A-C] coupled together electrically by metallization [22]. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to incorporate the teachings of Hashimoto to the device of Ando in order to have a plurality of 
trenches coupled together electrically by metallization to have the device operate functionally. 

Claims 13-14 and 27-28 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ando in view of Tsui et al. (US 6054359), hereinafter Tsui. 

Regarding claim 13, Fig. 1 of Ando shows the most aspect of the instant invention except 
"the polysilicon region comprises first and second layers of polysilicon, the second layer being 
undoped and the first layer implanted with a dopant." Tsui shows in Fig. 4, a semiconductor 
device with a resistive structure-which has a first-doped polysilicon layer [24] anda second layer 
of undoped polysilicon [26] (Abstract). 
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It would have been obvious to one of ordinary skill in the art at the time of the invention 
to incorporate the teachings of Tsui to the device of Ando in order to have the polysilicon region 
comprising first and second layers of polysilicon, the second layer being undoped and the first 
layer implanted with a dopant to improve the contact resistance. 

Regarding claim 14, insofar as understood, Fig. 1 of Ando shows the first layer of 
polysilicon is implanted by angled implantation and has a thickness dimension conforming to the 
walls of the dielectric-coated at least one trench to prevent complete filling of the at least one 
trench. Also note that "by implantation" is a process designation, and would thus not carry 
patentable weight in this claim drawn to a product. See In re Thorp, 227 USPQ 964 (Fed. Cir. 
1985). 

Regarding claim 27, Fig. 1 of Ando shows an integrated resistive structure, comprising: 

at least one trench formed in a semiconductor substrate [1]; 

a dielectric layer [2] entirely coating all walls of the at least one trench; and 

a polysilicon region [4] filling the at least one trench. 

Fig. 1 of Ando shows the most aspect of the instant invention except "a polysilicon 
region comprising first and second layers of polysilicon filling the at least one trench, the second 
layer being undoped and the first layer implanted with a dopant." Tsui shows in Fig. 4, a 
semiconductor device with a resistive structure which has a first doped polysilicon layer [24] and 
a second layer of undoped polysilicon [26] (Abstract). 

" It would" have'been obvious'to one of ordinary skill in the art at the" time'of the iriventioTi 
to incorporate the teachings of Tsui to the device of Ando in order to have a polysilicon 
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region comprising first and second layers of polysilicon filling the at least one trench, the second 
layer being undoped and the first layer implanted with a dopant to improve the contact. 

Regarding claim 27, insofar as understood, Fig. 1 of Ando shows the first layer of 
polysilicon [a doped polysilicon layer] is implanted by angled implantation and has a thickness 
dimension conforming to the walls of the dielectric-coated at least one trench to fill of the at least 
one trench. Also note that H by angle implantation" is a process designation, and would thus not 
carry patentable weight in this claim drawn to a product. See In re Thorp, 227 USPQ 964 (Fed. 
Cir. 1985). 

Claims 2-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ando and 
Hashimoto as applied to claim 1 above, and further in view of Stone et al. (US 5753391), 
hereinafter Stone. 

Regarding claim 2, the combined teachings of Ando and Hashimoto show the most aspect 
of the instant invention except "said polysilicon region and said dielectric region have a 
serpentine pattern, thereby reducing the space requirements of the resistive structure for a given 
resistance value." Fig. 1 of Stone shows a resistive structure integrated in a semiconductor 
substrate said polysilicon region [11] and said dielectric region [col. 1, lines 54-56] have a 
serpentine pattern. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to incorporate the'teachings of Stone to" the device of Ando and Hashimoto in'ofder to have the " 
polysilicon region and the dielectric region a serpentine-patterned, thereby reducing the space 
requirements of the resistive structure for a given resistance value to build a compact device. 



Application/Control Number; 10/729,721 Page 9 

Art Unit: 2811 

Regarding claim 3, Fig. 1 of Stone shows said serpentine pattern is formed to include 
rungs, said rungs are physically connected in parallel together by a metallization [14, 15, 16, 17]. 

Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ando and 
Hashimoto as applied to claim 1 above, and further in view of Tsui. 

Regarding claim 6, the combined teachings of Ando ad Hashimoto show the most aspect 
of the instant invention except "said polysilicon region comprises two deposited layers of 
polysilicon, only a first of said layers being enhanced by implantation to lower the values of 
parasitic capacitances associated with the resistive structure." Tsui shows in Fig. 4, a 
semiconductor device with a resistive structure which has a first doped polysilicon layer [24] and 
a second layer of undoped polysilicon [26] (Abstract). 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to incorporate the teachings of Tsui to the device of Ando and Hashimoto in order to have said 
polysilicon region comprised two deposited layers of polysilicon, only a first of said layers being 
enhanced by implantation to lower the values of parasitic capacitances associated with the 
resistive structure to improve the contact. 

Also note that "by implantation" is a process designation, and would thus not carry 
patentable weight in this claim drawn to a product. Stein re Thorp, 227 USPQ 964 (Fed. Cir. 
1985). 



Conclusion 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Junghwa M. Im whose telephone number is (571) 272-1655. The 
examiner can normally be reached on MON.-FRI. 8:30AM-5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie C Lee can be reached on (571) 272-1732. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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